2-Amino-1-methyl-6-phenylimidazo[4,5-b]pyridine (PhIP) modulates lactogenic hormone-mediated differentiation and gene expression in HC11 mouse mammary epithelial cells.
2-Amino-1-methyl-6-phenylimidazo[4,5-b]pyridine (PhIP) is a mammary gland carcinogen in cooked meat. Using the HC11 mouse mammary epithelial cell line, a well-characterized model for hormone-mediated differentiation, we examined whether PhIP altered the expression of genes regulated by lactogenic hormones dexamethasone, insulin, and prolactin (DIP). When HC11-Lux cells (stably transfected with a beta-casein promoter luciferase construct) were cultured in DIP-containing medium, PhIP (100 microM) enhanced luciferase activity 11-fold over that observed in DIP medium alone. The effect of PhIP on augmenting luciferase activity was observed only when lactogenic hormones were included in the medium. Expression of the endogenous beta-casein gene was also higher in HC11 cells treated with PhIP in hormone-enriched medium. With the increased expression of beta-casein gene, the level of phospho-signal transducer and activator of transcription 5A (phospho-STAT5A), the transcription factor regulating beta-casein gene expression, was elevated in PhIP-exposed HC11 cells. AG490, a Janus kinase 2 (JAK2)-specific inhibitor, blocked the effect of PhIP on beta-casein gene expression. PhIP-treated cells also showed higher expression of Bcl-2 and lower expression of Bax, consistent with a possible antiapoptotic action of PhIP. The findings indicate that PhIP modulates lactogenic hormone-mediated gene expression in mammary epithelial cells, apparently via enhanced phosphorylation of STAT5A. The findings have implications for a novel mechanism of action of the mammary gland carcinogen PhIP.